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ABSTRACT 


Introduction: Anthropometric measurements of infant body help us to predict their health and future growth. The objective of 
this study is to document anthropometric data of normal newborns in Himachal Pradesh. This work will definitely prove a contri¬ 
bution in the anthropometric study as hardly any research work is done on this subject in Himachal Pradesh. 

Methods: 100 normal full term newborns comprising 50 males 50 females delivered in labor ward of civil hospitals in Himachal 
Pradesh, measured within12-24 hours after birth. The mean and SD values for different cranio-facial dimensions were obtained 
by using Digital caliper and non-stretchable measuring tape. 

Result: All the parameters were significantly (p<0.001) correlated to each other. With regards to head width, facial width showed 
the highest correlation (r=0.756) in females, (r=0.686) in males as compared to other anthropometric parameters. Facial width 
is the best surrogate to predict head width. Parson’s correlation coefficient for head circumference showed high significant with 
head length (r=0.617), head width (r=0.617), facial width (r=0.673) in males. The mean value and standard deviation (Mean±SD) 
for different craniofacial anthropometric parameters were obtained and high significant was found in nasal height for male and 
female (p=0.0042). 
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INTRODUCTION 

All health personnel having responsibility for the care of 
children should be sufficiently familiar with nonnal patterns 
of growth and milestones so that they can recognize overt 
deviations from the nonnal range as early as possible, in or¬ 
der for underlying disorders to be identified and given ap¬ 
propriate attention (Alshemeri et al, 2008). The evaluation 
and measurement of human body dimensions is achieved by 
physical anthropometry. The human body dimensions are af¬ 
fected by ecological, biological, geographical, racial, gender 
and age factors (Golalipour et al, 2003). 

Man has an unending, and perpetual quest to acquire more 
and more knowledge about him and the nature around him. 
He endeavour’s to unfold, unravel various areas of human 
importance and always tries to extend the boundaries of his 


wisdom and knowledge. The geographical location, racial 
and environmental factors are responsible for the growth and 
body composition. As the geographical and environmental 
conditions of Himachal Pradesh are different from rest of 
the India In view of this we selected to undertake an anthro¬ 
pometric study of normal newborns in hills of Himachal 
Pradesh, which is known for its unique and uncanny socio¬ 
political and cultural traditions. Its unique composition, loca¬ 
tion, and character all makes it the bounder land. (Balokhara 
et al, 2014). 

The birth size is the result of fetal growth. The fetal growth 
which commences shortly after conception is largely deter¬ 
mined genetically with the modification of this genetic pro¬ 
cess by the environment. In several studies, researchers have 
been used anthropometric measurements, such as weight 
length in order to evaluate growth of infants; some also used 
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the head circumference. (Alshemeri et al, 2008). 


AIM AND OBJECTIVE 

Present study was performed with objective to find correla¬ 
tion between craniofacial anthropometric measurements of 
full term newborns and to conduct normograms for all the 
anthropometric measurements studied. This provide base 
line data for indigenous population and can be gainfully em¬ 
ployed for further studies to know whether anthropometric 
measurements other than birth weight will be useful to quan¬ 
titate fetal growth and to identify at risk babies in rural com¬ 
munity level. This study was also planned to contribute to 
the collection of newborn standard craniofacial parameters 
of Himachali. 


MATERIALS AND METHODS 

The study was undertaken on 100 normal frill tenn new¬ 
borns comprising 50 males and 50 females of lower hills 
of Himachal Pradesh (Elevation 350-1500 meters from sea 
level) from the district of Kangra, Una, Hamirpur, Bilaspur, 
Mandi in the labor ward of civil hospitals as dimension of 
newborn’s can be basis for all changes in anthropometric 
indices which will be helpful for anatomists, forensic scien¬ 
tists, plastic surgeons, general surgeon, pediatrics, medical 
imaging and Physical anthropologists. 

All the newborns were evaluated in 12- 24 hours after 
birth. Ethical clearance is taken from Geetanjali University, 
Udaipur, Rajasthan, (India). Informed consent of mother / 
father /guardians was taken before measurements. 

The anthropometric dimensions do not take into considera¬ 
tion the study of the Neonates of high risk or complicated 
pregnancies having medical illness such as hypertension, di¬ 
abetes mellitus, infection, autoimmune disease, heart disease 
etc., neonate who had caput succedaneum and cephalheama- 
toma and Neonates delivered by caesarean section showing 
any craniofacial deformity. 

Parameters measured and their standard definitions are pre¬ 
sented in the following table: 1 and Figure: 1 


Table i: Parameters measured and their standard 
definitions. 

Parameters Definition Instruments 

Head Circumference Round the head above Non-stretcha- 
(cm) the ears and eyebrow, ble measuring 

tape 

Head Length (mm) Glabella to inion. Digital Caliper 


Head Width (mm) 


Face Length (mm) 

Face Width (mm) 

Intercanthal Dis¬ 
tance (mm) 

Nasal Height (mm) 
Nasal Width (mm) 

Philtrum Width 
(mm) 


Philtrum Length 
(mm) 


Maximum transverse 
diameter between two 
euryon 

Height between na- 
sion to gnathion 

Breadth across the 
zygomatic bones 

Between the median 
angles of the palpe¬ 
bral fissures 

Nasion to nasopinale 

Distance between the 
two alar. 

Junction of the verti¬ 
cal ridge and Vermil¬ 
lion border of upper 
lip 

Columella to midline 
depression of the 
Vermillion border 



Figure 1: From left to right 

Upper row: Head circumference, head length, head width, in¬ 
tercanthal distance. 

Middle row: Facial width, facial length, nasal width, nasal hight 
Lower row: Philtrum width, philtrum length. 


OBSERVATION AND RESULT 

The present study conducted to obtain a baseline standard 
criterion (Mean±SD) for craniofacial parameters of normal 
full tenn newborns of lower Himachal Pradesh and their 
inter-correlation. Independent sample t test were applied 
to find significant difference between different parameters 
among male and female. There is no significant difference 
in anthropometric measurements of male and female except 
nasal width which is highly significant (p=0.0042). (Table-2) 

All the parameters were significantly (p<0.001) correlated to 
each other. With regards to head width, facial width showed 
the highest correlation (r-0.756) in females, (r=0.686) in 
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males as compared to other anthropometric parameters. 
Pearson’s correlation coefficient for head circumference 
showed high significant with head length (r=0.617), head 
width (r=0.617), facial width (r=0.673) in males. (Table-3,4) 


The mean and SD of HC, HL, HW, FL, FW, PW and PL of 
male and female described in table-2. The mean value for 
male is higher than female. 


Table 2: Mean and standard deviations of newborns craniofacial Anthropometric measurements categorized 


by sex. Values present as mean±SD. 


S. No 

Parameters 

Lower Zone Male 
(N=5o) 

Lower Zone Female 
(N=so) 

Mean 
(N=ioo) 

P value 

1 . 

Head Circumference (cm) 

33.75 ± 1.25 

33'35 ±121 

33.55n.24 

0.1022 

2. 

Head Length (mm) 

03.05+5.25 

108.49115.83 

no.77±ii.95 

0.0562 

3- 

Head Width (mm) 

90.85±4.63 

90.oo±5.70 

90.4315.19 

0.4168 

4- 

Face Length (mm) 

52.64±4.i4 

51.9915.24 

52.3214.71 

0.4968 

5- 

Face Width (mm) 

79.6o±4-79 

79.0416.19 

79-32*5-51 

0.6094 

6. 

Intercanthal Distance (mm) 

1 9-9 2 ±i-43 

i9.47n.93 

19.6911.7 

0.1785 

7- 

Nasal Height (mm) 

21.04±2.31 

20.8212.00 

20 .93±2.i5 

0.614 

8. 

Nasal width (mm) 

2i.48±i.6i 

20.59±i.40 

21.0311.56 

0.0042* 

9- 

Philtrum Width (mm) 

6.7510.98 

6.6510.87 

6.6910.92 

0.6086 

IO. 

Philtrum Length (mm) 

8-43*1-49 

8.5911.26 

8-51*1-37 

0.5509 


*p<o.Q5 (significant) 


Table 3: Pearson’s correlation-coefficients between different craniofacial parameters of newborn (Male N=5o) 


HC HL 

(cm) (mm) 

H W F L (mm) F W 

(mm) (mm) 

ICD 

(mm) 

NH 

(mm) 

NW 

(mm) 

PW 

(mm) 

PL 

(mm) 

H C (cm) 0.617 

0.617 0.42 0.673 

0.483 

0.237 

0.28 

0.017 

0.l66 

H L (mm) 

0.519 0.285 0.571 

0.171 

0.251 

0.252 

0.136 

0.243 

H W (mm) 

0.335 0.686 

0.281 

0.206 

0.159 

0.021 

0.004 

F L (mm) 

0.472 

0.305 

0.147 

0-437 

0.18 

0.292 

F W (mm) 


0.318 

0.237 

0.372 

0.06 

0.141 

I C D (mm) 



0.212 

0.26 

-0.018 

-O.O98 

N H (mm) 




0.377 

0.342 

-0.013 

N W (mm) 





0.424 

0.325 

P W (mm) 






0.142 

P L (mm) 







p<o.o5 at r> 0.278, p<o.oi at r> 0.361, p<o.ooiat r> 0.452, (N=50, df= 48) 

IIC—1 lead Circumference (cm), HL=Head Length (mm), I IW=I lead Width (mm), FL=Face Length (mm), FW=Face Width (mm), 
ICD=Intercanthal Distance (mm), NH=Nasal Height (mm), NH=Nasal Width (mm), PW=Philtrum Width (mm), PL=Philtrum 
Length (mm). 
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Table 4: Pearson’s correlation-coefficients between different craniofacial parameters of newborn (Female 
N=5o) 



HC 

(cm) 

HL 

(mm) 

H W 
(mm) 

F L (mm) 

F W (mm) 

ICD 

(mm) 

NH 

(mm) 

N W 
(mm) 

P W (mm) 

P L (mm) 

H C (cm) 


0.187 

0.419 

0.118 

0.25 

0.426 

0.065 

0.281 

0.171 

0.371 

H L (mm) 



0.203 

0.117 

0.208 

-0.059 

-0.09 

0.016 

-0.0003 

0.037 

H W (mm) 




0.596 

0.756 

0.082 

-0.036 

0.27 

0.077 

0.171 

F L (mm) 





0.717 

0.05 

0.322 

0.235 

0.171 

0.154 

F W (mm) 






0.054 

0.071 

0.315 

0.148 

0.16 

I C D (mm) 







0.042 

0.468 

-0.021 

0.204 

N H (mm) 








0.229 

0-313 

-0.187 

N W (mm) 









0.413 

0.241 

P W (mm) 

P L (mm) 










0.266 


p<o.o5 at r> 0.278, p<o.oi at r> 0.361, p<o.ooiat r> 0.452, (N=50, df= 48) 

HC=Head Circumference (cm), HL=Head Length (mm), HW=Head Width (mm), FL=Face Length (mm), FW=Face Width (mm), 
ICD=Intercanthal Distance (mm), NH=Nasal Height (mm), NH=Nasal Width (mm), PW=Philtrum Width (mm), PL=Philtrum 
Length (mm). 

DISCUSSION 

It is universally acknowledge the size at birth is an impor¬ 
tant indicator of fetal and neonatal health in the context of 
the both individuals and populations. Size at birth reflects 
two factors: duration of gestation and rate of fetal growth. It 
must therefore be considered with respect to gestational age; 
otherwise the increase in size that occurs with age will lead 
to severe confounding of growth and maturity. (Kramer et 
al, 1990) India is a land of diversity and people of different 
province have different food habits, life style, socio-cultural 
trend and ethnicity. The diversity is evident in their physi¬ 
cal structure and anthropometric parameters. It is essential to 
study the physical features and environment in which a par¬ 
ticular community is living. In the present study, the mean 
values of anthropometric parameters of normal full term 
newborns were compared with other states in India. 

The present study shows mean head circumference of the 
nonnal full term newborns for both group (male & female 
n=100) was 3 3.5 5± 1.24 cm and individual mean values for 
male 33.75±1.25 cm and female 33.35±1.21 cm respec¬ 
tively. The mean value of head circumference (male & fe¬ 
male, n=100) was compared with similar study conducted 
in other states of india shown in bar chart (fig.2). The val¬ 
ues for present study was higher than the study conduct¬ 
ed by Agnihotri et al, 2007 (33.25) cm, Kaur et al, 2013, 

(32.68±2.3) cm, Pachauri et al, 1970 (33.15) cm, Taksande et 
al, 2015 (33.52±1.92) cm, Anupama et al, 2013 (32.60±2.59) 
cm, Jaya et al, 1995 (32.36±1.63) cm, Mohanta et al, 1972 
(33.12) cm. The head circumference in our study was lower 
than the study conducted by Kataria et al, 2014, (36.55-1.18) 
cm Pachauri et al, 1971, (33.74±2.21) cm. 

Pearson’s correlation coefficient for head circumference 


showed high significant with head length (r-0.617), head 
width (r=0.617), facial width (r=0.673) intercanthal distance 
(r=0.483) in males. (Table-3, 4) 


H C (cm) 



Figure 2: Head circumference of the normal newborns from 
Himachal Pradesh compared with other states in India. 

Present study shows the mean nasal height of normal full 
term newborns (male & female n=100) was (20.93±2.15) 
mm, and individual mean values for male and female was 
21.04±2.31 mm, 20.82±2.00 mm with p-0.614 respective¬ 
ly. The mean value for both group as well individual group 
compared with similar study conducted by Ghosh et al, 2013 
shown in (Table-5). The mean nasal width 21.48±1.61 mm 
for male and 20.59±1.40 mm for female which is highly sig¬ 
nificant (p-0.0042) 

The philtrum of the upper lip has a unique configuration 
and is a landmark of individual distinction. (Agnihotri et al, 
2007). The mean philtrum width for both group n=100 in 
present study was 6.69±0.92 mm and individual group male 
6.75±0.98 mm, female 6.65±0.87 mm respectively. The 
mean value for both the group was compared with similar 
study conducted by Ghosh et al, 2013 and Agnihotri et al, 
2007 (Table-5). 
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Table 5: Mean Nasal height, philtrum width, philtrum length for newborns in the present study as compared 
with similar studies. 


Studies 

Subjects 

Nasal height 

Philtrum width 

Philtrum lenght 

Present Study 

male N=5o 

21.04±2-31 

6.6910.92 

8.5111.37 

Boys and girls from Northern India 

female N=50 

20.82±2.00 

6.7510.98 

8.4311.49 

(lower Himachal region) 

all N=ioo 

20.93±2.i5 

6.6510.87 

8.5911.26 

Ghosh et al, 2013 

male N=530 

i5.3±o.n 

5 .io±o .75 

7.4511.15 

Male and female from eastern India, 

female N=530 

i5.o±o.i4 

5.20±o.70 

7 . 90 ±o .90 

(West Bengal, Kolkata) 

all N=io6o 

20.93±2.i5 

5.010.80 

7.o±i.40 

Agnihotri et al, 2007 

male N=3o 


7.5710.94 

8.1511.88 

Male and female from Northern India 
(Punjab, Ludhiana) 

female N=30 

- 

7.8oir.i6 

8.5510.88 

all N=6o 

— 

7 - 35 * 0.73 

7.7512.89 


The mean philtrum lenght, for both groups was 8.5] ± 1.37 mm and individual group male 8.43 ±i. 49 mm, female 8.59 ±i. 26 mm 
respectively. The philtrum length was compared with similar study conducted by Ghosh et al, 2013 and Agnihotri et al, 2007. 
(Table-5). 


CONCLUSION 

The value of physical growth data indicates the important 
role of geographic location as an environmental factor on 
fetal growth. Various studies have shown that male babies 
are larger than female babies. (Taksande et al, 2015). Similar 
findings were present in our study group. Always attention 
should be given to ethnic, social, economic and geographi¬ 
cal variations when comparing physical parameters. In the 
Present study Facial width is the best substitute to predict 
head width. 
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